Natural and artificial cystine knots for assembly of homo- and heterotrimeric collagen models.
Native collagens are molecules that are difficult to handle because of their high tendency towards aggregation and denaturation. It was discovered early on that synthetic collagenous peptides are more amenable to conformational characterization and thus can serve as useful models for structural and functional studies. Single-stranded collagenous peptides of high propensity to self-associate into triple-helical trimers were used for this purpose as well as interchain-crosslinked homotrimers assembled on synthetic scaffolds. With the growing knowledge of the biosynthetic pathways of natural collagens and the importance of their interchain disulfide crosslinks, which stabilize the triple-helical structure, native as well as de novo designed cystine knots have gained increasing attention in the assembly of triple-stranded collagen peptides. In addition, natural sequences of collagens were incorporated in order to biophysically characterize their functional epitopes. This review is focused on the methods developed over the years, and future perspectives for the production of collagen-mimicking synthetic and recombinant triple-helical homo- and heterotrimers.